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Abstract 
This keynote paper provides an overview of opportunities to rapidly renew curriculum to EESD, to meet 
the scale and pace of change required, in order to address the issues of our time – in time. The authors 
outline the key arguments of the six papers that will comprise the March 2009 special issue of the 
International Journal of Sustainability in Higher Education, on a proposed preliminary framework for 
rapid curriculum renewal to EESD. The authors invite conference delegates to provide feedback on 
these papers, and to consider how other concepts and methodologies presented at EESD08 might also 
be rapidly mainstreamed, to contribute to systemic integration of sustainability content throughout 
engineering education, in every engineering department. 
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Introduction 
To propose that what engineers are being taught now is not actually preparing them to meet 
society’s needs is still quite a bold suggestion for many engineering departments around the world, 
but requires serious consideration. As WFEO President and former President of Engineers 
Australia Barry Grear reflects, ‘In light of the wealth of information available to the engineering 
profession, there is significant impetus to review what we do and how we do it. However, our 
references to Sustainable Development are for the most part still at too high a level. There must be 
a greater degree of detail provided by educators so that students have to think very carefully about 
the issues at hand. It is sobering for our profession to realise that this is not yet the norm for most 
of our engineers in training.’1 
While the engineering profession is well-rehearsed in playing a key role in humanity’s well-being 
and development, there has been a relatively recent and significant shift in what this role 
comprises. Engineers are now expected to rapidly find solutions to a range of emerging problems 
such as the need to mitigate climate change and assist humanity adapt to climate change impacts. 
Engineers are expected to retrofit, redesign and innovate new products and services that meet 
rapidly increasing environmental and social criteria, while also dealing with the reducing availability 
of conventional inputs such as oil and some metals, and higher standards of waste and pollution. 
Such a shift in expectations translates to a shift in needs for knowledge and skills to practise as a 
professional engineer. However, despite the need for engineers with these capabilities, progress to 
date towards engineering education for sustainable development (EESD) has been lacklustre. As 
the pressure builds for curriculum renewal, engineering deans may well be asking themselves ‘how 
far and how fast are we willing and able to proceed now, to make the transition to EESD?’.  
Context 
Further to contributing a paper to the 2005 special issue of The International Journal of 
Sustainability in Higher Education (IJSHE) on EESD, the authors of this paper are guest-editing the 
March 2009 IJSHE special issue on the same topic. As engineering education institutions are 
beginning to realise the need to rapidly embed sustainability into engineering curriculum, there is a 
lack of information on how the process can be undertaken. Building on deliberations in the 2005 
special issue, the March 2009 special issue will provide engineering departments with a 
preliminary framework on how to engage in rapid curriculum renewal towards EESD. Specifically, 
the special issue will ask the question ‘how can engineering education be rapidly renewed to 
address sustainable development?’  
Scope 
This keynote paper provides a brief overview of the 6 papers (in press) that will comprise the 
March 2009 special issue of the International Journal of Sustainability in Higher Education. As this 
field is relatively new and the authors are not personally experienced in renewing curriculum in 
more than a select number of programs, the preliminary framework for rapid curriculum renewal is 
not proposed to be ‘the answer’ to developing the best approach to rapid curriculum renewal for 
EESD. Rather, the aim is to communicate the ‘emerging consensus’ from the literature and the 
authors’ own experiences in the field to-date.  
The authors have sought critique and commentary from more than 60 mentors working in a variety 
of international professional engineering organisations, industry, government, and academia 
regarding the need for graduates with sustainability knowledge and skills, and lessons learned 
from experiences in curriculum renewal towards EESD (see ‘acknowledgements’). It is hoped that 
EESD08 will provide a further opportunity to test the substance of the papers with an international 
audience of experienced engineering educators and academics who are also experienced in 
EESD. 
It is intended that this paper will also be used to set the context for the workshop which will be 
facilitated by the first author during the 2008 EESD conference. At this workshop participants will 
have a formal opportunity to critique the draft-final versions of their paper/s of interest. All 
participants who provide feedback will be appropriately acknowledged in the 2009 publication.  
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1. Rationale for Rapid Curriculum Renewal towards EESD (Paper 1) 
In this first paper of the special issue, authors Desha and Hargroves2 present the rationale for rapid 
renewal of engineering curriculum across undergraduate, postgraduate and professional 
development short courses for practicing engineers, business leaders and government policy 
makers, to equip society with professionals who can these address 21st Century challenges.  
The authors begin by discussing the lack of progress of EESD to date, outlining possible 
contributing factors. From a literature review3 the authors conclude that there has not yet been a 
rigorous global assessment of the state of EESD undertaken by any single organisation or 
collaboration. In the absence of such a reference point, the authors have referenced a range of 
reports, papers, surveys, workshop proceedings and critiques internationally. Journal publications 
and conference proceedings from key engineering education research events over the last 
decade,4 provide a sobering picture of largely ad hoc approaches to curriculum renewal. In reality, 
most current engineering degrees are still focused on ‘old economy’, ‘fossil-fuel’ engineering, 
involving linear ‘heat, beat and treat’ processes that don’t tend to consider rethinking ‘waste’ or 
other externalities at the end of the process. With diminishing resources in an increasingly 
competitive market, and time pressures to accommodate research and teaching requirements, 
many engineering departments around the world are still doing little more than including one or two 
‘sustainability’ courses.  
The authors discuss a number of possible explanations for this lacklustre progress. This includes a 
lack of action by government where there is a lack of certainty on government legislative 
responses, making it difficult to be strategic and hence the signal from industry for such graduates 
is not strong. Another explanation could be a lack of action by business and industry, where the 
relatively small number of current employers calling for graduates literate in sustainability are 
effectively foregoing the perceived ‘opportunity’ to continue with unsustainable practices for as long 
as possible. The current global engineering skills shortage may also be partly responsible, where 
employers are increasingly prepared to ‘take what they can get’ and subsequently train graduates 
in-house, or outsource professional development through specialised institutions. ‘Short-termism’ 
within engineering departments may also be partly responsible, where leadership roles of 3-5 
years encourage planning that is limited to the current accreditation cycle and the next set of 
student recruitment numbers. The engineering profession itself may also be partly responsible, 
where a less-public but substantial part of the engineering community might consider sustainable 
development not as a driver for curriculum renewal in engineering education (in responding to the 
issues that the scientific community is raising), but rather growing recognition of the opportunities 
for engineering as it currently stands. 
The authors then consider the evolving role of the profession and changing perceptions of 
engineering, highlighting a number of key factors that are increasing the pressure on engineering 
educators to undertake significant engineering curriculum renewal. These factors include: 1) 
shifting accreditation requirements for graduate engineers; 2) shifting requirements by professional 
organisations; 3) changing industry requirements by potential employers; 4) increasing focus in 
declarations and conference action plans; 5) increasing faculty interest in related research and 
development; 6) increasing commitment by university peers; and 7) increasing student demand 
and market potential.  
The authors also discuss possible future factors that will further increase the pressure on 
engineering educators to renew the curriculum, including mandatory carbon disclosure, mandatory 
company reporting on employee training in sustainable development, federal legislation on 
education for sustainable development, prioritisation in future accreditation cycles, research 
funding pre-requisites, and increasing demand for professional development, by professional 
organisations, licensing entities and industry itself. 
The authors conclude that despite the lacklustre progress in EESD to date, there are significant 
and increasing pressures driving engineering departments to consider EESD. 
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2. Addressing the Time Lag Dilemma in Curriculum Renewal towards EESD (Paper 2) 
In this second paper of the special issue, authors Desha, Hargroves and Smith5 begin by 
highlighting the current critical state of significant global environmental systems (i.e. the ‘ecological 
imperative’), noting significant historical precedents where society has moved from denial of 
significant issues, to action. If scientists and their environmental predictions are right - and there is 
significant evidence to demonstrate a high probability that they are right - then this current 
ecological imperative will cause significant demand for graduates with the knowledge and skills to 
address such challenges, as well as causing demand for graduates without these skills to fall.  
A number of factors can influence the time-frame within which curriculum renewal is undertaken. In 
general, higher education institutions appear to have historically followed a standard process of 
curriculum renewal of approximately 15-20 years depending on the efficiency of the department. 
This process has tended to proceed through: 1) Ad Hoc (staff lead) curriculum renewal lead by 
staff initiatives and champions in a particular field, followed by 2) Flagship (market lead) curriculum 
renewal where courses on new content areas that are popular may be more formally established 
as ‘flagship courses’ within the program offerings, and 3) Integrated (institution lead) curriculum 
renewal where new content is gradually integrated across the program to meet emerging 
accreditation requirements. 
However, while this largely linear approach has been successful in the past, within the context of 
the current ecological imperative, engineering schools are now faced with the question, ‘how far 
and how fast are we willing and able to proceed to make the transition to EESD?’. The authors 
refer to this as the ‘time lag dilemma’, where the department’s answers to these questions will 
determine the length of the program ‘time lag’ and subsequently the level of the department’s risk 
exposure, in addressing rapidly shifting market, regulations and accreditation requirements. By not 
answering, departments are implicitly deciding ‘not much’, and ‘not very fast’ and are therefore still 
exposing themselves to risk.  
Figure 1 summarises the options for curriculum renewal, where programs undertaking a process of 
‘standard curriculum renewal’ (SCR) over 15-20 years may not keep up with regulations, markets, 
and institutional requirements that are shifting as a result of this ecological imperative. The authors 
propose an alternative process of ‘rapid curriculum renewal’ (RCR) for departments to transition to 
EESD over a period of 8-12 years, which relies on the overlap and contraction of the phases 
discussed above. In a RCR process, the Department is in control of the pace, rather than reacting 
to staff, market or institutional drivers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Options for undertaking curriculum renewal towards EESD 
Source: Based on an earlier version presented by Desha and Hargroves, 20076 
Figure 2 presents a risk and benefits schematic for engineering departments, showing how a 
decision about whether to adopt a standard curriculum renewal  process or a rapid curriculum 
2027 2005 - 2009 1987 
Ad hoc Flagship Integration 
RCR  (~12 years) 
SCR  Standard Curriculum Renewal RCR  Rapid Curriculum Renewal 
Only a few universities 
responded to these  
calls for action 
1997 2017 
SCR (~15 years)  
1987 Brundtland Commission Report 
1987 World Declaration on Education 
1992 Rio Earth Summit (Agenda 21) 
2006 IPCC 4th Assessment  
2006 UK Stern Review 
2007 An Inconvenient Truth 
If engineering departments have not 
transitioned to EESD by 2027, they 
are unlikely to be viable.  
RCR (~8 years)
SCR (~20 years) 
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renewal process has implications for the department’s exposure to: 1) future risk, including for 
example falling student numbers, increasing accreditation difficulties, poaching of key staff; and 2) 
future benefits, including for example attracting the best students and staff, attracting research 
funding, securing key academic appointments and industry funding. Those institutions who act in 
anticipation of future market, regulatory and institutional shifts (for example ‘X’ on Figure 2) will 
reduce their risk exposure and increase future benefit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Risks and Benefits Schematic for undertaking curriculum renewal towards EESD 
The authors then propose that while progress in embedding sustainability within engineering 
education in general has generally been ad hoc and non-systemic, the documented experiences 
have a number of common elements that can be considered in strategically and systematically 
renewing curriculum. Drawing on emerging commonalities between case studies in the literature, a 
scenario briefly outlined by the authors on ‘Considering a Rapid Curriculum Renewal Process’ and 
principles behind models such as MIT’s ‘CDIO Initiative’7, the American accreditation boards 
‘SUCCEED Project’8 of the 1990s, and an Australian research initiative on Engineering Meta-
Attributes9, the authors propose a preliminary framework to inform a strategic and rapid curriculum 
renewal (RCR) to engineering education for sustainable development, which comprises a number 
of ‘elements of rapid curriculum renewal’: 
 Awareness Raising and Developing a Common Understanding: among faculty about EESD. 
 Graduate Attribute Mapping: Identifying and prioritising engineering graduate attributes for the 
department (in addition to current accreditation requirements), to minimise the risk of not 
keeping up with anticipated changes in the market, regulations, and future accreditation 
requirements, and to take advantage of sector leadership opportunities. 
 Curriculum Audit: Using an outcomes-based audit approach to efficiently and strategically 
assess a program’s performance in embedding sustainable development knowledge and skills 
against a set of graduate attributes, while preserving the program’s diversity and innovation.   
 Course Development and Renewal: Selecting a curriculum development and renewal plan 
most suitable for the department, considering the merits of possible strategies such as ‘niche’, 
‘flagship’ and ‘armada’ programs, and availability of existing content and institutional support. 
 Outreach and Bridging: Extending the utility of course development and renewal to improve 
recruitment by undertaking bridging opportunities with industry and government, across 
undergraduate and postgraduate education, in high schools and in the community. 
 Campus Integration: Enhancing the course development and renewal process by linking theory 
about education for sustainable development curriculum, with on-campus application 
opportunities, in effect ‘operationalising’ the curriculum. 
The elements are not intended to be implemented in a linear manner, nor are they exclusive; one 
element may contain similar aspects to another. However, the authors have presented them in a 
logical order of consideration if a department is beginning the transition to EESD. These elements 
are expanded in the remaining papers in this special issue publication.  
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3. Rapid Curriculum Renewal Towards EESD: A Process for Identifying and Mapping 
Graduate Attributes (Paper 3) 
In this paper, authors Desha, Hargroves and Lamborn10 discuss two elements of rapid curriculum 
renewal: 1) ‘Awareness raising and developing a common understanding’; and 2) ‘Graduate 
attribute mapping’. The first element aims to bring faculty members (i.e. engineering educators) to 
a common understanding of 21st Century engineering challenges and opportunities, and 
implications for curriculum renewal in their department. The second element aims to develop an 
agreed set of ‘graduate attributes’ which incorporate sustainable development, and which can then 
be embedded within the curriculum.  
The authors begin by briefly discussing how a shift in mindset within engineering practice needs to 
be reflected through a review of an engineering graduate’s knowledge and skill requirements. 
‘Awareness raising and developing a common understanding’ can play a strategic role in reviewing 
these requirements. This element recognises that, first and foremost, it is important that 
engineering educators are aware of the changing needs of graduating engineering students, so 
that they might begin to consider their role in developing the student’s required knowledge and 
skills. The authors address several common misconceptions discussed in the EESD literature. In 
particular, ‘developing a common understanding’ does not mean that everyone in the department 
must agree on a common conception of sustainability. Rather, faculty members need to be aware 
of how EESD affects the department, and the department’s perspective. With this information, 
faculty members can then consider how their role within the department will be affected. As faculty 
reach this level of understanding, senior management can identify what capacity is available to 
deliver content within the program offerings, champions, leaders, and interest areas among faculty.  
The authors then briefly discuss the term ‘graduate attribute’ and the strategic role that reviewing 
and mapping graduate attributes for a given program can play, in informing and streamlining rapid 
curriculum renewal once key staff understand the need for and basic context of engineering 
education for sustainable development. For example, a graduate attribute might be, ‘Awareness of 
legal requirements for the manufacture and disposal of electronic goods’. Once a list of attributes 
has been created, each attribute can then be traced or ‘mapped’ to show where and to what extent 
it will be developed in the program. This process is referred to as ‘graduate attribute mapping’. A 
number of types of graduate attributes are presented that can differentiate departments who are 
undertaking a process of rapid curriculum renewal, from departments who are undertaking a 
process of standard curriculum renewal. This differentiation is based on whether the department is 
just aiming to meet current accreditation requirements, or moving ‘beyond compliance’ to anticipate 
future accreditation requirements in addition to ‘market leader’ graduate attributes. Table 1 
provides an example of a resultant ‘Graduate Attribute Map’. 
Table 3. ‘Graduate Attribute Map’ for part of Year 1 of an example program 
Course 
Code Course Name 
Graduate Attributes  
‘Compliance’ 
Existing Accreditation 
‘Compliance +’ 
Anticipated 
Accreditation 
‘Leadership’ 
 Market Leader 
A
tt 
1 
A
tt 
2 
A
tt 
3 
A
tt 
4 
A
tt 
5 
A
tt 
6 
A
tt 
7 
A
tt 
8 
A
tt 
9 
A
tt 
10
 
A
tt 
11
 
A
tt 
12
 
ENG1010 Momentum, Mass & Heat Transfer M - L L - - - - M L - - 
ENG1060 Computing for Engineers - L - - L L L L - L M L 
 
- No emphasis L Low emphasis M Moderate emphasis H High (strong) emphasis 
 
The authors present a non-confrontational, collaborative method (developed and trialled by the 
authors) called the ‘Rotating Control Group Facilitation Method’, which can be used by any 
department to raise awareness, develop a common understanding, and quickly identify and ‘map’ a 
set of graduate attributes across a program. In particular, the method can assist those departments 
considering rapid curriculum renewal towards EESD.  
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4. Education for Sustainable Development (E4SD) Curriculum Audit: A Tool for Planning a 
Transition to Education for Sustainable Development (Paper 4) 
In this paper11, Desha, Hargroves and Roper present a tool called the ‘Education for Sustainable 
Development (E4SD) Curriculum Audit’, which can underpin a process of rapid curriculum renewal 
by efficiently and strategically assessing a program’s performance in embedding sustainable 
development knowledge and skills, while preserving the program’s diversity and innovation.  
Once there is general awareness about the need for education for sustainable development, and 
key faculty have reached understanding about what new knowledge and skills (or ‘graduate 
attributes’) they would like their graduates to have acquired,12 then it is timely for the program/s to 
be audited to see where they include knowledge and skill development that will achieve the desired 
graduate attributes. In particular, the Graduate Attribute Maps presented by Desha, Hargroves and 
Lamborn,13 can provide a framework for the audit.  
The role of an E4SD Curriculum Audit is to provide structured guidance on determining how well 
each program achieves desired graduate attributes related to sustainability. The audit provides a 
preliminary diagnosis and classification of each course within the program, to inform effective 
curriculum renewal efforts across (breadth) and within (depth) the program, by: 
- identifying areas within the existing curriculum that omit or conflict with recognised sustainability 
principles, theory and application. 
- identifying inconsistencies - both in the language and message of sustainable development 
theory, knowledge and application - across and within course offerings. 
- Assessing how well graduate attributes related to sustainability are developed within the 
program. 
- Acknowledging efforts already undertaken in curriculum renewal for sustainable development 
and identifying ways to build on these efforts. 
Rather than being prescriptive, it takes an ‘outcomes-based approach’ to evaluating curriculum, 
which is in alignment with the preferences of the International Engineering Alliance.14 The audit 
might be instigated by the Dean with the aim of establishing the benchmark for the Department’s 
performance, and then as a monitoring tool. It may also be integrated with a higher education 
institution’s Environmental Management System for the engineering department. In future, there is 
also the potential for accreditation bodies to adopt or endorse this process for ‘self classification’ as 
part of their regular accreditation review of programs. 
While an audit process might be perceived as threatening for some staff, the opportunity to 
evaluate a program can be energising for faculty, when they can see the opportunity for support to 
develop ideas that they have perhaps had for a while, and to renew their course content. Indeed, it 
may help to reduce the ad hoc approach to curriculum renewal as course convenors who see 
student demand and changing trends can report their observations to management through the 
collaborative nature of the audit. 
There is a significant opportunity for management to be flexible and innovative in guiding the 
curriculum renewal process, ensuring that program accreditation requirements are met, while 
supporting staff creativity, improving marketability of the program and ultimately providing staff with 
the opportunity to contribute positively to society’s sustainable development challenges. By 
systematically reviewing and renewing courses, budgets can be more effectively used, minimising 
the duplication of efforts and building on results. There is also the opportunity to use this process 
for benchmarking across campuses, and potentially across universities, providing a common 
reference point for discussing progress.  
The authors present a summary of the audit process, together with two case studies: an audit on 
an undergraduate engineering course in Australia; and a similar audit process undertaken in a 
Business School in New Zealand. The authors conclude with comments on considerations for 
facilitating the audit and supporting the implementation of recommendations. 
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5. Rapidly and Systematically Embedding Sustainability into Engineering Curriculum: 
Niche Degrees, Flagship or Integration? (Paper 5) 
In this paper,15 Desha, Hargroves, Graham and Hadgraft present three elements of rapid 
curriculum renewal that can assist a transition to engineering education for sustainable 
development: 1) course development and renewal, 2) bridging and outreach, and 3) campus 
integration. Once a department addresses initial planning considerations such as awareness 
raising, capacity building and graduate attribute mapping,16 and curriculum auditing17 there is an 
important question to ask: how can the process of rapid curriculum renewal to EESD proceed with 
minimal disruption and minimum risk to the department?  
The authors address this question by first discussing the element of ‘course development and 
renewal’. In particular, they discuss the ‘sustainability bachelor degree’ option and why niche 
degrees are generally not the preferred option. In the absence of other efforts across programs, 
the authors present the role of adopting an integrated, or ‘armada approach’ to curriculum renewal, 
versus a ‘flagship approach’, asserting that while a flagship approach is a good first step, 
embedding sustainability within engineering education needs more than an ad hoc process. 
International leaders in engineering education such as MIT, Delft, Carnegie, Tokyo University, and 
UPC-Spain are demonstrating through their programming, that universities who effectively 
integrate, or ‘embed’, these materials across the spectrum of university curriculum, combining 
integrated bachelor degrees with post-graduate specialisations in sustainable development topics, 
will position themselves as the leading universities in the next decades.18 
The authors then discuss several strategies that can assist course development and renewal, 
within the elements of ‘bridging and outreach’. As the curriculum renewal process proceeds, the 
department needs to continue to strengthen its identity and market its program/s, to raise 
awareness amongst potential future students about its educational capabilities. This includes 
bridging opportunities with industry and government, between undergraduate and postgraduate 
programs, and with high schools and the community. The authors list a number of significant 
academically rigorous and freely available curriculum renewal resources from around the world. 
There are significant benefits to using such materials, including: 
 The content has been critically reviewed, is academically rigorous, and is based on core 
competencies which don’t require constant updating.  
 The curriculum is suitable for all engineering streams as relevant, rigorous and readily 
accessible introductory material for undergraduate, postgraduate and professional 
development offerings. 
 The content includes discipline-specific and leading edge materials which would otherwise take 
significant resources to develop in-house. 
 The pedagogy is straight forward and flexible, facilitating incorporation into curriculum renewal 
processes.  
The authors then briefly discuss the role of linking education for sustainable development with 
greening campus operations. It is widely agreed in the education for sustainable development 
literature that curriculum renewal requires a whole-of-campus approach, where curriculum renewal 
processes are brought together with campus greening initiatives.19 With many future leaders 
spending time on higher education campuses, campus conservation efforts that involve students 
can yield extraordinary educational dividends for the future. In a professional environment where 
faculty may not have recent industry experience, on-campus initiatives can also provide faculty 
with practical experience in their subject matter. It is also beneficial for students to use real projects 
to practice what they have learnt. 
In responding to the question in the title of this paper, the authors conclude that in order to rapidly 
and systematically embed sustainability into engineering curriculum, a department needs to 
consider the merits of all of these strategies at the outset. In doing so, the optimal solution will be 
developed by the department which addresses accreditation requirements and grows enrolments. 
It will likely be a combination of all strategies, suited to the institutional, geographic and cultural 
context.   
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6. State of Education for Sustainable Development (SedSD) in Engineering: Case Study of 
an Australian Survey of Energy Efficiency Education in Engineering (Paper 6) 
The previous papers in this special issue focus on a number of elements of rapid curriculum 
renewal that can accelerate the transition to engineering education for sustainable development 
(EESD). This final paper considers the role of surveys in tracking the progress of higher education 
institutions in improving their performance towards EESD. Authors Desha and Hargroves20  
document a major energy efficiency survey of 27 of the 33 Australian universities teaching 
engineering education in 2007, to ascertain the extent of energy efficiency education and to 
provide an indication of the state of education for sustainable development (SedSD) in Australian 
engineering programs. 
A 2003 report by the US National Council for Science and the Environment noted that baseline 
information about the status of sustainability education and practice in any nation is largely 
absent.21 However, as shown in Table 2, a number of surveys and studies undertaken over the 
past decade can be used as an indication of progress within engineering education. The evidence 
suggests that despite the increasing dialogue about EESD, there has not been a substantial shift to 
EESD in engineering curriculum in any country.  
Table 2. Summary of key international surveys and Reports on SedSD in engineering education22 
Date Survey and Report Findings 
1998 World Engineering Partnership for Sustainable development (WFEO, FIDIC, UATI): Although a 
small number of responses only provides an indicative response, the authors reported that, ‘the 
survey does not indicate a strong or consistent approach to the environment and sustainable 
development in engineering education or that, on a country average, much more than 10 per cent 
of time in 10 per cent of courses is devoted to these aspects.’23 
2000, 
2001, 
2002 
International Survey: University of Surrey (UK) and the University of Melbourne (Australia): The 
survey authors concluded the level of knowledge was not satisfactory and significant knowledge 
gaps existed within the curriculum, noting, ‘the finding that there is no difference in the level of 
knowledge between different years of study is also of concern as it suggests that environmental 
and/or sustainability topics are not taught adequately on engineering programmes’.24 
2006, 
2008 
Alliance for Global Sustainability (Chalmers University of Technology, Technical University of Delft 
and Technical University of Catalonia): The Alliance concluded that a transition is underway in 
Europe, but has not significantly progressed: ‘To date, there is no European University that shows 
sufficient progress in EESD to be considered an inspiration.’ The authors concluded that, 
‘European universities that wish to provide engineers with the skills in sustainability that industry 
requires and needs to remain globally competitive should not remain complacent.’25  
2007 The Natural Edge Project: Engineering Education for Energy Efficiency Survey: The authors 
proposed that if universities are embedding sustainability into engineering education, then energy 
efficiency education is likely to be included, and would be a reasonable indicator of EESD. The 
authors concluded that, ‘the state of education for energy efficiency in Australian engineering 
education is currently highly variable and ad hoc across universities and engineering disciplines 
… This aligns with the more general findings of the European higher education surveys.’26  
2007 UK’s Higher Education Funding Council for England (HCFCE): The Council produced a report on 
a strategic review of sustainable development in Higher Education in England, concluding that, 
‘sustainable development activity is very disparate in the higher education institution sector’.27 
2008 Australian Learning and Teaching Council: The Council produced a report on Addressing the 
Supply and Quality of Engineering Graduates for the New Century, concluding that the content 
and methodology of many courses and programs in engineering education had not changed 
substantially over the last decade.28   
The authors present the key findings of the 2007 Australian survey, focusing on: 1) the location of 
content in engineering programs; 2) the level of integration of topical issues in energy efficiency; 3) 
the level of student exposure to content; 4) perceived barriers and benefits to curriculum renewal; 
and 5) identified needs for improving the extent of energy efficiency in engineering education. The 
authors conclude that energy efficiency education is currently highly variable and ad hoc across 
universities and engineering disciplines in Australia. A number of opportunities to embed 
sustainability within engineering programs are evident from the survey, with regard to curriculum 
assistance and faculty support, and these are briefly listed. The full survey report (including the 
survey questions and meta-data results), is freely available online.29 
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